esp@ceriet document view 



Page 1 of 1 



HIGH ENERGY STORED RARE EARTH-IRON MAGNETIC ALLOY 



Publication number: JP60009852 

Publication date: 1 985-01 -1 8 

Inventor: JIYON JIEE KUROOTO 

Applicant: GEN MOTORS CORP 

Classification: 

- international: C22C38/00; C22C38/04; C22C38/10; H01F1/053; 

H01F1/04; C22C38/00; C22C38/04; C22C38/10; 
H01F1/032; H01F1/032; (IPC1-7): H01F1/04; 
C22C38/00; C22C38/04; C22C38/10 

- european: 

Application number: JP1 984001 81 78 19840203 
Priority number(s): US19830508266 19830624 

Report a data error here 

Abstract not available for JP60009852 



Data supplied from the esp@cenet database - Worldwide 



pcST AVAILABLE COPY 

http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP60009852&F=0 10/26/2006 



© B*m&nFr op) 



o & m m i> 

BS60— 9852 



©Int. CI.* 

C 22 C 38/00 
38/04 
38/10 

// H 01 F 1/04 



7619- 
7147- 
7619- 
7354- 



4K 
4K 
4K 
5E 



@t>ffl BSfq60#:(1985) 1 R 18 B 
5£W<n& 25 

C£ 36 H) 



©f$ 85 0359—18178 

©titJ ^ BS59C1984) 2fl30 

«5fe*±5B ©1983^ 6 &24 B @*ffl( U S ) 

©508266 

©1983^10H26B@*H(US) 
©544728 
BE # "^3 V • isJL- • ^ D — h 



7 * J] £*2fcB48077 = i/^fy 

^D7h ^X-f 4666 
-tf^^^U • ^E— * — X • =7 — rK 

7 X 2ft H 48202 

V K • ^-;H^7- K3044 



©ft S A #S± raSPIE^ 



^6« 



H *S & 

fiH ?3 "a" 

1 fffltti££»&ffidg4feai. * * a * t>- 

^ 9 t^^A^ b S *l 1 a 

kt-bO#&±gi7cs£fc/i>< fc t ft 1 0 HC ^- * , 
* O £ * ft 0. 5 ft V.- L ft 1 0 ^ * , i-X 

fltttAfcz*/!*:?-. fltfc*, pq m <0 -}$ & tt 
^fltLfc^fifcHC****^* ft ^ |B) « © 

■7 ^ -fe i; A ri» bfiK^»7&» 3 tf *L tfl 1 @ 
£l-b©tt±«5c**rd>< t «> ft i o f§( ^ * , 
*O3g%:ft0. 5ft\,>Lftl 0ZS-^s6 % 
TJF & & & & * ft & t ^ Jl* h t (Oil^li 



* * -c & * ) hvinmvc 1$. *) ; mm®, 
m vt _h e an x ^ © «5 & ia & m % m a & 1% 

<o^^w:jt-<t + 3. u - as J£ * ?3 *6 * t t 
J:Of(S±«l7e^%:^l ( rt: L £ 

ft±^7C^tttO/> < t 8 0 * k*. * * 

* ) * * 9 * % ft 0. S 4 ^ 1 0 1^- ^ , 

to ( 3fc # L n /< ;t h o fit » o. ft 4 0 * 
4 t* "C- * * ) #\ b * ffl* Cp 33 WT *t, yt 1® 



(1) 



—295— 



(2) 



± 7C 3fc » T MttftfrXtfttt MO 
m&%D ( iCK»^3/UL hojfc t 
% 3 *f 2 * > X 0 5 

iSJ=Jl_b<05g&&S7CS¥5. X 15 B li * <5 S5 

^ & & St o 

5 * ^ a& s £ a* , y^t^yAi-xt;^ 

* s; e> be * 8M» <b a wc k i ffl -4 ft** 

/< ;l h o ® <t& ( TtTtUtfe : =j /< >l h <o ifc 
« 3 : 2 i 0 S ) t^^^t^r#tf?& 

c: t vc x ~=> -c 

vp h^L ft. ^ to-?*, * t h. t -r * * a> 

5& 'a' o 

(3) 

8 *^85fflO^#4», d> < i * ft 5 0 JR 

* <o & t * K^of <oi!)4 o * -* -e o a 

<0 3 h £ , 0.0 54l>Ll 0JS^#(O 

* O * £. * ^Lt'X t 4^1 0l^5tO, 

* * £? A J* j: t>' "7* 5 -fe ^* £> A t5» h JBK 6 ^ ?J» 

K^^^(CJiREi T M i 4 B i CO 0 V 9 *y 

* - * * -c * c t fc*?®£-t-*#&*ifi 
i o m j Rf&&ft&mtitfa&'p< t o 

JSC ^ * co l 85-4 ^^^r^i^J:coflg±^7c555 



1113(360-9852 (2) 

6 ^ $1 «& tf: ^ f£ Ifl 1fc , ^^tr^^A, 
* :** £J A , <f 7 IJ A , ^ f ^ A , X 

-f a -> o a > * = O a . i:;l^oa. 

t* r 7 t ^ y A Jt ^ * y A O <D ft ± 

-ffi7cSfco<g-^-fitrcyfc\.*T*S5-&**5 : l x 
0 :fc * \. * ) Jigfcfc=J/< hcoa£* 

( t c t'ft t a/< jl h co it fri 3 : 2 i: 0 
;*: & ^ ) ; ^ i t;Mii!c%ircytva-c o. 5 4 

v-ui o. om^*<Dffc<Dfco&frb&Lz>m 

^ti%rSSl!Lifi^*c^«itittK: lot 

L , Cto^®i®^%%r^Sft^?5<0/J>-$ 
4Jf'J7-f x^f,, fit* U 7-f 
t^SJLtl^^aiSIK, i£ A* g£ 3? 

(4) 

fiJc * flf- 75* b iS *v * ) . ft a 5 4 va 1 0 
^ t 3 /Ut hfO^^^T5»ib/zZ*7flM»ibi3tf 

Kfc i ?fiW>.ojg^^iTi ( t e. t:- 3 /< h 
<o ft & *P <o m& & ffi <o to 4 o m^f- * J£ 
ffiT:$> Z> ) J: 0 file?) c t %1$tS tt?>f S 

1 1 iBli«%i^ ( t 4 5 *PXitxff H 
<om*i <%mu * Rif 4> < ± 1 lib 1 o * if 1f 
9 z x ;t x f 7 Kcofi»mfe^ntct»-ii-?53i^ 
;u ^ - f?t £ o ^tatt^t t t ^iS® 

t -r * 4$ ,?f it? ^ co gs at i o m tie us <o be « 
m 4$ ^ <fe & tit i& o 

1 2 ffi fifc 4> < H)l)7*DW^^^S 

?s ^ ?a «: ft & m tit m n 



(5) 



—296— 



(6) 



o s « a & -s- ^ ffl o 

1 5 Nd ftu-an^ 4 a«j-a«5 B aos-ao7^a8«-a'ee 

o & j: 0^5t t%§»i:T«>*ABeo 

1 7 RE a i2-ai« * ^*a» 3-0.9 5 B ao s-ao t ' as a-as 8 

( 4» R em: 1 SJ^Ji<Off&±£i7c5fc5:gifc> 
U * «5±®7E35^^fi:Oi>< £ 4> 6 0 * 
^ 7 "b ^ y A X i; ^ ^- v A ^. £> S£ rf» 

b iS Itf * ) sfl»f>l«5*^tt5. 

1 8 R E ai 2-ai 4 ( TM as3-a9 6 B aos-aoT> aes-ass 

( r e t * 1 ffljyjKO#dt®7c*-e*, 0 
'> < £ 4> 6 0 m =F * H ^ -fe * i> a j: c// 
* /fc * * A rf> ib tft 0 ; T M ^ t )fc »t 

(7) 

a^fefMi^^ftrc^^^A^xt// 
*7tti:/3-fe;*-i;A* (ft , x zfi * o fg rf» 

( & 0. 5 ^ x £ 0. 9 X Zfi 0.0 l^z^ 0.1 0 

2 1 

(b) * a , ^^-b^iJA^Xir^rix 

(c) * O 3fc 

ifl L . Sfc *H IS ill, ~e & 9 , 3fc 4& s * L 

^S0^*t:2jc>a6<j^^5 0 * * \.> L 9 0*0 

Sfc : 1 0 Mia4 0 * * a , 



!fS^B0-9852C3) 

J: 0 iKi^Ai^, 

t9 7t^mEm&m<n&&fr* 4> < £ i> & 

1 0iE^*Ol^JUJi<D*8d:£i7C5& ( 
T?&*a±ap7c3S£:fl:<04>< £ % #7 6 0 IE? 

1$ *>» b 33 fcf ix * ) I ^10.5 OSf ' 

3 /< h O S ^ «s ( t C t 3 ;t h <0 ft 

-r? & * ) frhm-^fotemic. Kit 

I- S * - * *ffi £ it Z> X 5fC ( fe^L, & 

£*&$yx*^^f ^ is g a*^ 
#j 2 ot;^-^^.c^|!j4 0 o y > - 

2 o — as: ft 4 o o-^./>-^^f»co^:t 

(8) 

±®x5i5 1 ^^S'&ti^ b est * ?tm» h mntL 
ftm±m7tfSt ; j: t>* o. 5 « 4vai o « 

35 rc: 5ft <fc -3 K *f| £ j: 0 w: * * 31 /£ £p £ 

t t A?t?t 5 tOUib 0 » g* 18 fill to * 
& ?ft L t . ^f&ffiJK^^feSHJ&pTfiEfcBi 

£t ft & © %r W * x 5 *c ^ ft £ -tt- * c t -e 
£«&3lftt3E£t*:?#* t ,t rt> tr § * 4* fig Kl 3! 

^f-lM^-C^^tftlC^S 0 56*V.^U9 0 <*> <D 

^ -tr ?r i> a »v j: ^ tL h £ 4> m <r> % <r> n 

±ttKte£<om&<fofri>tiiZ>nfrh&tt1n. 
7t«&±5Sl7cJf5 ; & x & 0. 5 *£v*Ll 0 * 



(9) 



—297— 



(10) 



* X 5 Kiffi^-CS a#ig**fc 
^8iJ-&-r?^®tf)K:#)5 o Mia9 o * <o 

S£; l0*ft\.>U4 0*<O, y A, -?* 

ftn ±S7C5R : I 0. 5 # 4l> t 1 0 56 
^©lMfij6<to'Sri©^^U-t:> Bm Efc %J b 

f 

(11) 

2 7 ^Pr,ft M B, "C & *? 3 ^ * JE 3& & ^ 
2 8 ^RE,F4 M B, (^^BBH**-;a 

£-xtf/;fc*v.^*:f^i?;t£>A-e;fc* ) -c 

it £c o 

2 9 te^^ftciOl?^|fJl Zl 8t> 
axhP-A-C$>0 a$fc<0;g3^8.7 8 * 
V-TX hn-A-Cfe&CJifetfflfc&'r*. 

3 1 k ^ & fifc 5£ (RBj^RE^jfft.^TM^^B, 
( Tfc* U 5£ * R E A ^Xtf/£>& 

iMi y 5 t ^ a fi> o ; re 1 w: -f %% j b 



51^8360-9852 C4) 

tfc S g*@#*i&?g$fla/£ftl 1 0 o °k 
S -CflD&U-C^£PL*:* * O # ** X 0 U 

^p B a a^pfi5^^:^0t^^:> w: g£ fS f* * 
U-C^ritfilloe^ i£ « * Rfr it i" * £ 

2 5 *^5&:fi*JB3gT*:&2£rc*^-C* IE 
^©)^-e^^IW(C*i)5 0 * ft V - L, 9 0 * <o 
Sfc ; 10*ftt-U4 0*O. * * -;; A , 

± ® 7C 5fc i: <D h JSL * P b M ft *l 

ft #(B ± ffi 7C m *. 4»» X 7$ 0. 5 * 4 ^ U 1 0 * 

{te,i?,A^rr:t ?> t * it * <o ^ t •$ 

4 0 0 ^- J * - * X- So * fc'i iff, * 3- tj- IS *S ^, 
a O a fffi * /£ fifc -i*- ; ftfc tii^JiOg 

(12) 

U O A . ^ > ? > . «fe U O A » If 7 U 9 A » 
n O o fcT O A » K 'J - A , 5^ jl tf O A . 

i/ 7 P y O A , ft Jl ~ O A , :n /U fcf O A » 

*y u oa, "f 7 7 ^ fc^ •? a » ir/if'T? 

oa t>fK^^7)^3id:K7timjy.Jio«s 

± 81 7C 35 tf 0 ; T M »1 a /t fk h , - ^ * 

0 ; O^a^O. 4i-XO : 0^b^0. 4-cfc 

3 2 iS^ia^ RE 2 TM U B, (sS^RE 
ti 1 a^±Offl±SJ7C^ f & 0 , * * i> A 

X / * Tfc t* -7 ^ -tr * A 0> £ ffi ± £1 tc 
$i <D 4> < £ % #J 6 0 * * fl& fifc U ; TM fi 1 
JfflJ^_h<OS^^S"t:*>o*t:, «fc £ iE & 
g <D 4> < t <t#>6 0 * ) *ft^> 



(13) 



—298— 



(14) 



<o m & a k mm s ttftxw m mm 274, 070 

v,>* 0 J: 0 to K: ^ItJi l 8iWl<oa 

b^^^K^o xsisIJf 1 0 & 5£ fiE 
* J: 5 *SttX@ifflO®*ffl&T-l3,P a co=i* n 

3*L?fc&KX*ig!&$fc@i ( quench ) 

t> #J 1 0 0 0 m ;l ^ KO^j&@%^^^ 
SE-^&flttgfeX-*, 0 . Iffi U^ffi±a7C$tt 

#t bz & ft & w & & * *i * & t 5 m & <o *p vc 
tea* h fczf <o x omy.-mZL^-tu b 
* % SB # *i IS * *§g93^K:j:*_hgefl7#3 

(15) 

lKX$%^^gfl(|lilrat-, £ Sg X- . ffl 

( over quench ) &tf3ll5c < #0 Jft 

fflJT^cttrfc^o K k: X o a £m i8 B& x 
fcT->>r&3:<offew: j: ^> x a k: 

R E - F* - B^^^K^ty 



115^60-9852(5) 

OSS JLfcfcJit LX* 3* L < Sfc A ^ ft * 

ft ^ i& .t 0-f-#if$\^*rL - U - fa^^^-T 

* . fig^x^fln^ta^ii«i^, w & * ^ * , & 

( quench ) ix £ <£- & tp frC . ^ 5£ * A3 ^ 

J: D AfrW* @^tt, 1 mkL±<oift ±mfc 

^fi^to^sata^fc^^t^tiK j: 0 

& W: . * r 5&*k'&~3;fr\.-&&vc}t'<-CX')& 

(16) 

ttX&^**£&0&afH3fflOjJ2/&^{£&-r;5 

t £ x- * 0 i> s — -=><om%\\* mtb\xmf&$5i 

BE ,. x (TM,. y D y ) x %r^i-f^i:5w:^J52 

C O z£ Kl X R Efri 1 iffi)it_LO#f&±®7C 

5 * IS =b -f 0 f!B±£l7c5M£J^#3#^<oi a ®| 

■^57 ( ^ v 5^ > ) ~ 7 1 ( ;t f O A ] o 

h ^ ?U o <& IS* 7c 3& x- £> •? * *S w: * * a 
^t/^^-tr^-ixAX-^^o L ri» U * a* <b » 3? 

® fa o j& * o -t o m<offi±m7tm * 7 *&m 

6 & * mm \^ * \.- *> z> \. - \-i *R (ft vc it 

f4 C t 4 UK t itt>Off 1 L \.> :fc #1 7C S& 



(17) 



299 



(18) 



c (ft a 3 ^ <— 


> 




C_ C rt_ > 1 


M t*t 
lYJ f J~ 




c *i» 7c. » JPC 




fit V yl> -W- /T> — »v /r- it Ar n 




7J 




38 ri -rl- 7C Bf 


a. fg 
32 « 


» % 4-* 


fit i-f ?" /T> 47r ±fl 
JC*C C ^y xTT 79t 




r*i ^> c& tft tn /r\ »s ctr //r* r/ 


B3 "f« "JU f"l Tt 


7C. *tT 


/T-N tx, *a Ah -cr % ^ t?e 0* rji /3 v /tr. 


—| "7 K /T\ OTJ rfa 

— i >s p v-/ .££ 03 


vc X 


tl *W -* 1 it 38 *5t j>. n; -t-. -tL_ 




i£t "J 


~J /\ JU P ' > tux lit »C JEt W 






fit tT" 9B -4 fi 31 X — 






» 7J -< Z 1R I U»^s*._n 






^ 9E r/l V J IN a r* is 'a S£ 554 


{T> -Or A Ktt +4 tr 
v ^ 7K y\ xBX ut rc 




Ha e 2L/«.r*^3 C c 7J Z)» > ?C o 








/ X « P r „ 










-^<Og^t)^<Ot <* in. 7c. 


« & J* . 4> < 






<o & m & *§ 


VC JC 




£ *c v - -c 




iV) n & <o x 




- > V p (~S) h 



(19) 



KI*fL-Cf*<gi5JtE;fc$SH** 0. OS^y^aiO, 
-* U «S H (X 0 5^y^0.0 7-C&^o 

ft "C W: ft < , »< L<»t7 # jf5*-t?«>5. 38 

a6-C^S04v^3tl%:^^ra-r^w:2 o o C3£\.* 

^ Nd a8 ( Fs a95 b a08 ) aa n ^ *> k: ^5 iSEB ft 
smCo 5 ffi^o®® ia^^p^ t 
T*#J2 o * p x /i, x r K^ttiLSS^fi 

2fc era w: X ^*Affie^^fiig^ftSSf!l 



»H«B0-9852 (6) 

?7 2p fti] , ^<0£«i^:^^E->> h (7) I* 

T^ + "siC^U<ft?>o Er, Tb &r/HoO i 5 

ft®«3±^7c^«:7c;v>U"t:> is^fis:^ 

Sfi L<H:o.8^x^o.9 t-*)7j 0 y (i^^ 

(20) 

/h "3 4 y X ft ifi t*C , HHlS-r^^^BS 
±ttg{ 0 dito Z *l VC X 0 4t & <0 T& ^-^ V X ^ 

£ EK T * o c w^ifc^-r^ic c^^i^ 
» -C I* r»ffll*tr = >ytej ^FfiHPS 
l o i s 2 i-Jtrctf&^^^-cv^fcp ^a$x 

flto ^ b HSC t& & ft U t A v.> w: |g ifi o Jp < jB A 

Sft *r ft « W. V> t /h -5 ft (^F^ 
2 0 — 4 0 0^-y>-5^ ) ig ^ — 56 

JB t> fx- * O "J J* h J: 0ft^>t»ot:*> 



(21) 



—300 



(22) 



* *s i5 mm * 7* i&-r * o *» ^ -^isi #f ^ - * ft 

% £ -5 < )\>2t$ttc i: ^ ff . a = a 8 

hD-A-Cc = i z 2 * > x hn 

« £ iarft ^ ^ fi fl* 3£ RE 2T 72 b a01 ; s 

fttWJSE^ft^^ RE.it F *.a» B .o« > t**>*t 

^K^s%:^feofS±js^ i jB £ ® -c ® & 

* a & *e * «i & -r * o 

^iSltit tA^aj^hyfco £ -t o * 

(23) 

H(l^'5 7'fel>H;i;|,77 1, > K <D # ft ) , Br 
tt:^f?5&mi^zg-C2b2>o B H a* x * /i, =^ - fi| 

® m & & j t«:4>< t ^ i .o o Oiiu 

xtr^>a & s«ij ^ o m ^ ^ 

S-^L. * *l e> * — IS K RA U -C ISffi fi£ o 
#^%^62T6 tt%:ttfo 7 - £ fi& & *i . 

£± T o ^ Jfe tfj <c \.> x * ^ -f > =f h 

tr v^i^f ( & ~> »* a v* t* ? is 



& % ^ * & m k. jt -< x. & & ^ ft * » ^ & 

fi-4 7fcfl5^£7c5f50^SJi®^%i%:, i& ® 9* & & 
ft f£ -tf □ a ^fb k: ^ f <o tr. ^ 4 ijt ffi « f 







k: j: o u.n tp K 








fiS it "C £> £> o B 


« a ^ ^ ?j? en ft *4 o a ^ 




It'^j 0 B = H 


+ 4 irM ( emu ) ( B , M 








(24) 






«• ^ ** * *t * 






t 










^ <o SB ® m 


•Six. ^Sfi^^JiO^F^ 




»n 


EE* * ^ <* 






i» 


^ tT — v <r ^ ix 




«o 




0 K » ft] 3 














> 




/to 






* ?S ft *f ^ * 






IE 


E "C A U , ^ 


M & ^ — 5£ ^ fit -c /h -5 


55: 




u "7 -f x %r a u 








^ n * sa ^ m 


^ m & vc r§ si ^ k is <t ^ 














l«l %r ffi x gft frt 




A 






7t 





o 



(25) 



301 



(26) 



-c \m e •$ *v ?t o u t5» u * a* % & ^ ^ ® a> © 

rc: SI *. * o 

C t t-Rfilt (v a ) *iS§fifixtr:>--<o& 

HWLtjteKKli^^fgO ( heat sink ) £ 

U -c /8 -J- * o £ O R fig \± « #3 m O i® k: j& 

f£ £fl T * £ t a* ~e $ * 0 t tt-fflv^h?) 
rj§ffilx e - > ^ J jfcv.^* r^S&^tf-v^r 

-C & ^> o 

it & to J: 0^fc^Rfi±-eo^^oU/t> 

(27) 

1 2 — 2 0 St>' 2 3 — 2 4*cm\»^a^^*i 

#j i o Orag&tfi 2.7«iE^-e2boyto 

fc 9 * #J 3 4.4 7 kPa( 5 psi] O 7 iL ^ > 

, e^fltiftl 2 7 w g & 2 5 n it S t 
O ft: „ «&S£@fcrc**#)2 5 — 4 0 9 <D & &<D 

lg 6 7 5 S^P>-Cfe^>yfco ^1 20.68 

k P a ( 3. Opsi ) <07Jlzf^mthmt}^ri$.m 

L/to v.^ *l <o * jf'J^'fxtti^iPR 

^O^^ffiJ^b^S-liai - 6. 3 on ( X — X « 

(29) - 



C8) 

{aoi* t^O = ^ Dfl5JS%: t 5 X 5 K £ * 0 

( over quench > £ ;h. ft *8 fa£ X tf > 

u * > i& ^ est h 3i ji * 9- y mm<o <&\.-m 

•m <E a 2f >&r M T * o 35 L * *x b fm J£ 

bp .*.3E^ic*f5^tt-e«>Kw:Jt*i.bw:«a 

£fe * ^ 52 T * i: 5ic«-ctft3i<-fe:fc^-ct 

* V o U rt» U it t>* b * 4 L ^ <& *f =? x 

i£ "T * & & J: 9 K <& VC jtefe-e r% & -2 tL 

* ^ X- *i v. fli *F * 3r "T * A* . ^ & ® ® 
BP t> * SB # to k: ,H. > hP 

(28) 

v^fc&LTPEfigU^in PI AM* *7J #> k: & i& T: 
Jfc»3*1.fflJtoK:?fr£fm. ?t :b * rf> o ?fc 0 t-Hii^ 
g gJl ^ e - > a ^ K ^. 'J /K > »t 3 5 — 5 0 

£ <D f&IJ 9?) 3 :K & ?fr *t: *> * o tf? 8fc * fcT ^ > a 
5jc%93co^C73fl«^R E - T Mffitttf 

Xir - 5M* & t£ ffi f£ AS tf> -C ® 

2 0 — 4 0 0 / -^KJ>5Ct%:^t B 

tOfft/J^ft^'J^^^^ b O f£ * fg 93 
<OR E - F» ~ B^^O^ifi[i|i — 

ffi fig 

(30) 



302 



± « 7c & t ut:«. mm&m<om ■ a & 

# 5 7 m ( is 9 s ) 7!?S1K^##7 1 « 
( ^ r 5 1 O A ) o ^ > ? — K 35 7C 35 a* -g- * 

* &m (o m& mm,m vz \.- -t m m <o m 

^£<fc3*.tf:f&:fc®fll#tfi&#<Df - & k: 
31 ^- A > 0 T- * £ -c ft < . 7 X fr* 1 4 O ^ 
-7- # 3e -f £ t* ft i * o 

^ ^ > 5^ - K ?ij r_ & T * <& !SC ^ ft vc 

X'M 1> VZ $> 0 . <fe ^ flfi T: 0 * ^ ^ co 

Nd SD^Pr **X$fc£5£l&£fe(ttK:*S-6--r* 0 

(31) 

v>#><D«&7c5fctt&^£®-C*>;& 0 % 93 
<0 ^ M ic \^ x. Sfc H £» W K o "4 Ll>J5K^t- 

"C 0 * ^ ® fift ^ a» H % #j *c JS5 ^ o =i iu h 

ffi^#tt^j^omu< tests % © -e it \- 

* ^ h n x & & & * & it -r * i> <o 
-e % ft v. * Q 

^^/3tfe<)X^L<at5^0t*«>5o 4> ft 
O o -te CO 7C t X^Ji bA^fiKteio®^^ 

tt^^O^ffc^^feHft^KO^tfEL^fco 
— & vc& & it re, tm s t; B <o ffi 5^ 

ft t £ t? W: , ^^#35j&\.>m/&^*-C^:to 
"5 CCtMt, i§l ^ 3£ £ M ^FSS^ 2: 

ttK»J*KS. ^!^«, Nd ft4 (ft ft9i B a08 ) a6 

( 33) _ 303 



^ ^ _ (9) 

SKiKiftt?) t tna^5if t t-i)?)p * w: . 
^ *t 2 ai <o #j <o as ± «s ?e 3§ ( — o ^ x 

o*$ftjS(-"F-f£^*rL, — on i 0 /h« ft* 
ft *a »??, ^ttffi3&*^i~*^&* / J=5S-r**Jfm 

fcfe A* £> Q 

ft O T , ^A<0^^*Cfrl>"C^Pr &. N d 
<0 ft 0 ft fflj ffll £ ix -fTc O ffe <0 ffi ± ^ 7C 35 * ® 

it5CUi^i*t:J,5o U d» L * . 
;l ^ c; A » ^ ;l = ^ a , n •> ^ A * a: 

in^nst>"> u a ft i*<o3T!;\.^±S7cji? 

:K(b^mffi:fc£tfr^^^£f*Nd-F*&tf p r 

(32) 

<Dm.?frm7Z*m-r*mm.m<D i g ^ t # 

0.4 f Nd = 0. 4 x i 4 4.2 4=5 7.6 9 6 7Nd 

0.6 xo.95^^fft = o.57 x55.85 =31.8357 Fa 
0.6x0.05xlg^f B=0.03MO.R 1 = 0.3 2 4 9 B 

&t 8 9.855 7 

S^:^ m IS ft s6 

Nd 5 7.6 9 6/8 9.8 5 5 = 0.6 4 2 6 4.2 

F* 3 1.8 3 5/8 9.8 5 5=0.3 54 3 5. 4 
B 0. 324/8 9. 85 5=0. 004 0. 4 

#11 0 — 2 0^^*Offi±^7C^t^O>b-3ffi 

^^s^^^a-f^isj-cioiK^*^^, » 

co x* ^> ^> o c tL J: 0 i> ffl & <o ± $i ft 

^«%S(ito ^mcO^cO^COTC^ ^ 

(34) 



^ ft t 6 c t *>sr -C 2) o J=JL T # §5 58 5? 

5 i @ \,> x * *t y Aifto^^^c 

Jt 9 & ^ > :f *;/ h 82 I55t U rt: o ^^^fO 
*ti/AOSlt 0. 4 ©If ^$(t«tlf Lito 

O & ft & o & 0. 0 1—0. 0 3K:&<fc£-£7to 

^^^^flS^^Tieo* & i o # * 0 & 
©^^tfco # 1 o o «yo©^%gi^gtffl 

(35) 

•C i> o A: 0 * - it 58 * 5 m / & & ffi &. z* 
•Ts f*. J: 0 ffi: rf' t=> 

6 2 19 tt . **f;A£*#<02 5 ill ^- * * £ 

* O Sfc * U K «: , £<Og$fc'g-a:'&&tt«ttf>-C 

i§5^fS;&ifc$&2J (—#:*: 2. 3 kOe) %7Ftt 

5<D!D^^fi6^K:ikg L^5» l 9. 7 kOe <0 



ttS*S60-9852(10) 

ft. ^ -e 4 5 ^ n i ;t 7 ^ t 7 K O /f il 7. it 

&&<o&%\mi\:(Ms ) Km&-f z> *t -t & & 
^4o-eit4^tJ& 9 c <o ^ ®& -c m m 

<0 3flJ 5£ 1 9+P^/U^^-> KOiStSf^ft 

ft a 

£ =b rt» * o /ft ^5 <o & fiO *r a rt: $fc «: 7t 

^u-cfe:*:^*^^ { 3 * ) * & m -r * * * 

x^&fr&K^^^x&ifc-Zfift* J: •? 4> « 

W 81 l£ 5 0 0 D^Oflffl* U 7 

& 1/ #) 3 4. 4 7 kPa( 5 psl 1 <0 i£ titi IE ?J 

(36) 

Hci % i$fiK L^o 

% 3 

0. 0 3 , 0. 0 5 * 0. 0 7 & Tf 0. 0 9 t* £> * 

\.> o & h: #j 6 7 5 S^o>OtU7 

2 0. 6 8 kPa ( 3 psl ) <97'/U:d , ><ODgtmEE 

?)vcz>\.--cmi&*tf=-^<r-z*LJt 0 is^^a 

J] ift 1 7. 5 m / Ifr (D & 1% m ffi M fS. KL & \- X 
y = 0. 0 7 K W L X ^ fiK 5 rt: 0 y = 0. 0 5 

& o. o 9«ctt-r**:fcfg*r^fl&£Fttv.--f*. 

t y = 0. 0 7 n ii^Ofeo 0. 0 9 <D % O 
# ( window ) A»I 0^v^Ot?fco«: o 
SR 5: *r U * v> <D ifc-< X + & <D f® m i% & 



(37) 
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^ ® $J K (& \. - 4> Of fcO/to 
^ ffi ED 4 

i 4 Nd tftd ; l 0-3 OS^jS^SC 

it L to * gfc *f * O 3fc O Jfc 0 9 5 : 0. 0 5 
It — J£«:^^il^^^-/A % ft & CJ 5 * « O 

£*^*:«;*:ifc«&;J7«:ffirt> «: & 6 * a x ;l ^ 

t:ti> &J&^;ft/t3g;*;^<&*Mi#jl 7 * □ a: 
^Xf7 Kf&Ofco U z>» U * )5)* b , * O ffc 

flfc H 4> < £ ^ #j 2 0 *PXitXr7 Ffib 

(39) 

tfcftlfttfofc fc :* t 1 U i/ ^ ;l - j: 9 B5 \.» x 
Nd a2 (F« a9e B ao4 ) ae ^&te:o\^-t:<ot&#jift 

it ■ m n © ®at uto^affljs^^to 

C O US « « 1 9 + p x ;l x r 7 K O {» <fc # 
K: O l.^ t 4 5 ^ □ X X r 7 K i o 4 

fi&*u*&i£T*K:-h#* j: o & 1km ft * 

4^Htf CO R E - Fa - B fflfi)t%)rcoV>-C * 

& as eg 8 

0. 0 3 & t>' 0. 0 5 Ol^^$0,t^5g (ft^ 

<c & -3 < ) 5r^tof5i:» e: o & *tf 
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& f£ & A» * « 2 0 ra/&*j}!<DStt^^ 
& /£ k: v.* x *i * * A & /J> < t ^ 4* 

d w x<o^t?a5i%7F u^to & <o m ik * m 

fln^-fetfct, K ffl ffi $1 d' X = 0. 6 7 K & Z> 
jS ^1 4. 6 k . G tf> <b X = 0. 9 K^Jf^ 10 kG 
1 tffi^K^^f i 0 & £ ;K /c U > 

( #j «: v a > 20 m/ a < mm u -c 

*c*f-f;5i£^[fli$g~e£,;5 0 v B = 7. s & 

(40) 

vcm L-it X 0 4> X 9 ffil * * 9 JR ft. . #1 ;t w: 
y = 0. 0 7 t? 4£ m 2> O c *t _fc <o m :*: it A* 

t s= -r * o 

-IKWJt, i?? Sfe * fcf — > <T -5 :K KB ± ffi 7C 

58 - ft^^*c^r> £ lit o * ^ 3$ ( ^ m & 
^ ^ & -r * c t *> * o 36 » <o * o & n x n 

& H£ O $2 

b <o & n <o m n m t£ i& < m i4 r e 

- F* - B & S fffl O W- ffi O * 9 5§ jR fit SL 

■e sfc v,- it ^ k & m /l z> m fit -c ^ m * m m 

•T Z> i> <r> -e * ^ ^» ^ 6 ffi -T- * 5: ^ ^ ^ * 9 

(42) 



O t: & * <> U *» U * *> * ft 5 — 6 * £A T O 
tt-*0*%^t^Lft?)i:» & ft ft BE L fii 
Wt®04efptt^®fiaftO = $ n « it * 

X 5 X- & * o 

^90«:Pr a< F» ft8 & Pr a4 (F* as8 B aos ) a6 

Jfc* t £ *c ^ -Ox i£ fifc 4fc O 3 * . Ogsfln 

*X 7. 5 m/*£0 ^l^-C^^iz* 

£J A -iMfc^1fc<o@4f{fcfi&:tJ*^Jt: * 6. o rf» 

1 6 kOe*mA_Z>fa*-e & 

frotto **-^A-8fc^w:o\.--c*x, £t;i»c 
tfe * fx ^> rt: > * O ^ ^ b * * S3 *t 

(43) 

,1-: > »f as o * ,o . & t>- e & ^ ffi bp *> &. ft * -f 
y ,-tf>o^^^&«:|^@6<jw:^ — 35: ^ y x 

* y h^^ta^^^njf^^f&jKHfl^ 
k a: <fc u *t 2 y ;* * y b tf-t t> <o x. o 

c td'^^ofeo IS l 3ig<OiE^&ft#*sHx 

fl« 2 0 — 5 0 t/^-i'tOiliO^MO 

WlM* v * 9 v v b z r> * z> x s t> h * * 
e o 9 y x 9 y ? Kos^i^b<Sia^- 

Kl 4Btt. M. 1 > ^ -5 7 X ;L X f 7 

v,- ;n * ;u * - f» ( B * H ) rc^«^frc«pj^-f 
£> o 

% as ffTi i 

g£l 5 I2« Nd i- x (^a9 5 B aos ) x £.<&i$><o 



f^BgGO-9852 (12) 

as 1 o 

SRI lIS&tfSlTl 2 0H Nd,_ x (fV 95 B a05 ) x 

^^<o^tt^r^-f 0 c*Lt>o8**Mxv 8 =i5 
m/s 0&®(Cjft\.*^l£X-ffi&\.--C\.>*&ft7fc 
-f - ;l _L *c 6 7 s ~^nv<035.flfl ^a^Bfltfi £ 

oi>tOx^;t^-fB ( B H ) . 2ft f?f ffi ^ 

( Br ) x.zfmi$i%&yj ( He &m 

# 0. 8 fiK^lia (fii&tfBiOrkJE^fl'SS) 

MGOe Ox^iL^-^/)^a$K^ 0 3*1 2 

= 0. 7 5 »Cfrl>tgti^ Jt^ B 

i I 3 Bit, 1 4.1 ^jJ^^XUt^r^ 

k is jg & ft & <d y ,-t-c > ^ n <o m m m. m m m 
\% A ft fc m < , EP-t>fi?B)i^tr->>r&«:^ 

(44) 

v s = i s m/ b <o S 3£ ;& ft * << - 3m ifi # rc: 
±>-v-T6 7 5 Z$n^z&m'8frb$tto-Z*Lfto 

#7 1 0 56^^<0^^"i?A#^(^^U-t:frX^59 
«a^HH|5j7 tPXiL77 7 K 5fc *ft T* $> * o 
&i§S3£©E&m«:fxf*l 5 — 1 1 4lf #0* 

o. 8 25. r/ x = a 7 5<oi Oifiii^^i;Ati 
ft & JJE A* # 3e U * . Plw:. MTrcgtt ^ 

k * * y a o ft o rcm5eift<0't<^f&o^±5gi 

& ® * /fl v. * * t £ a* m ffe * „ 
l 2 



(45) 
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(46) 



53 *t ;L * <b "3 *X * 4 5 kOea^^Kin^t 

2lSfcSiEfcK:X*t, fi»l4 0 «OH e , AMOO 
— s o o COigtffi3rct-^t^fcii{|i 0 c: 
*l « — l£6Umi^^*ia^K:^v>-T:^ ;/ -> :i * 

k: i: 0 SSfe^ h^i^KHftf^ ^ <o t: * <, 
£ < Offl^{C^\,>tJtOai4ti^«W§ 

% fl§ flu i 3 

Nd ai 5 tfta S sBft 0I )aes K O ^ t (O i& g O ® 

Lt^oif o < * * t , m as *» 

(47) 

^^t^4l> 0 * 3. - U i& g£ ( TeJtt*0« 

©^*dw: x 9 ^®W^±^ U^i : IP * S 

O £ & Tc=4 5 3 °K & 3. 7 5 IE ^ 

* * ^ 31 ( y = 0. 0 5 ) <D -g* 5 3 3 °K 

£> * 0 a& 2 OH M: - 
% jg ffp l 7 

tl5i^^^tjgUlX ^ =■ ^ <T ■^fi.itKPt <o 
fiMbrc&teTf^S-fcr^-ro £ t <o ffi k: v.- 

ti o o°~ 3 o o° <r tr <o Poi frc ea ^ 

% 3fe 09 1 8 

2 2 Eti V 8 =l 5 m/s Trfi& < % * *f - ;L 
J: it 6 7 5 5 ^ D ^O* ij 7-f xjj,?,^ aj^ 

U9) —307 



ftSB360-9852(13) 

n m m i 4 

* s & & <£ k: o v * -c fa *r (8 Sft <o *r © o & 2$ 
X 0S5v.^^^A^^^^-^-f?><t:^%»x o 

n gg 00 i 5 

^1 9 0«» X = 0. 8 5, 0. 80, 0. 67 
Trfe * Nd,_ x (f* a95 B ao5 ) x Nd a4 (F* a9T B a05 ) a 

XX Oi^v^&^aco^&tti^^rc^ttfcx o 

£5 ^ 3* © 0ft £l % 7^ U T £ o 
^^^1 1 6 

is 2 oia^, mm * ~ ~s v *Lft 

Nd at 5 f A , _ y B y ) a7 s to fi& ffc to & tf? # & * ^ 
3 0 0K<r;utr>o?a/^K:i > -v.>t:tHJ^%r^u 

(48) 

iX ft. Nd a , 5 (A, - y B y )aas ( jr = 0. 0 0* 

0. 0 3 , 0. 05, 0. 07, 0. 0 9 ) O X i 7 

^ ^ h it ( Cuk 7* 7 7* ) ^r^i- 0 mnfy.it 

^A&^Nd a F* IT offirc^iEiT?>-r^^a 

f Bragg ) £C^%r^A,-C\.>&*f>, 
^> I ^ US Nd JifcW* ( N d » A, 7 ) <D ® * 

^ - u — © m. a* (Z£ ^» cc 3 a i *k -c p> * <o -e , 

■ 

# O Ifc frc * * ^ cofctt,&ipJx*\.- 0 

C Nd ai 5 ( A ,_ y By ) a85 ) f t tt'0.0 3<y 

< 0. 05)i|i|C*9R%frft3-£&&, N d - 
/* - B & 0| Bfl ffi ^ ^ Jfg ^, ^ t fc x ^ - _ 

4$ f± o ^ ffiij %r ft ^ ^ <n ^ ^> 0 ^o^i-u 
- fB «: % o fkb o $n fnj ^ ^ t> ^ ^ N d - it 

(50) 



n n m 1 9 

i 2 3 0H, Nd ai5 (F« a95 B aos ) aTs ^^iJ 
*gffi^«ftf54©f&?>o ^ ?%• » ® 

®&*m&>£gcm.t 0 j: 9 § * IS £ t£ 

#J tf> O < 7C 5fe <D *£ H ffj £!Ht o 

* tf> ire J: 0^<O^(^^^^-r^i:^5^^ 
k: J: 0 11!^^ ii?>„ 

^ t - ^ ft 8 0 * / # O An & j£ T? £ b*X3fc 

o -e £> * 0 *> o n <n Ifc h •£>* vc & 

(51) 

*C *i L ~C ^ y = 0. 0 5 At;0. 0 9 *C 

V, = 3 0 id/b ^^(O^tli, 8 5 0 — 

# ^ m m j& m © &^*tk 

2 0 — 4 0° — Otg^V-tf-^^T^U-C 

Cii»C^Ut, y = 0. 0 ( * * 4 U ) O 
^^rc^tf?) D S C&^XSt - ? Vi V 8 = 15 
& & 3 0 m/sRS k: & ^ t 9& H $L it 
*fco IlC 9 0 0 °K£9ii$Mfc;fe-^t:E75»frtifc 
**<OfBJ^ (OX g * Jg;*; * £ \,> e * £ 

*b *c <& t? & * o * O Jfc * u k: ig & ^ ^ & 

0 % o 

(53) 
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*>m<o$&(Dmi&&imjLtt ( f*« n 2 ) \.- -t 

H ^ X fi£ * 0£ ]fi -r * c k. & %\ h n x \^ * 

<0 X- ^ m £ rt ft o ft c t t- & * o y =0.0 5 

o ^ ^ « 1 0 0 o°K^-c«:<5i^<o*a^:UA:^ 

i!>> ft ±<D itffo ( A S Tt ) 1& & fi* ft tl t K 

x 5 # w: ^1 1^, ft %r ^ f ^ (, <o t S. 

3£ ffi ffl 2 l 

» 2 5 B « , V a =15m/aS.r^3 0m/ 8 

( 7 = 0. 0, 0. 0 5 & 0. 0 9 ) V£ ^> \.- ~C <D 

^^^^^^-ctimjso^-^^T^-r 15 m / a 

O^-iKfe^t i X^r - ^Jt^ I 613*117* 
£ *x T v.* S 0 i&;&;&?tri'Ci£\,-45-C<OVs=15 

& 9 » x ffl ^ - ? vc r 0 7^ ft. ft 3i t u t J£ 

(52) 

1% 00 2 2 

SmCo s ^ ^ Sfl O * # A - & - * 

5fc ffi f£ *&J J: 0^7>»*C^«f«:^^att^^^^ 
L X I * & o ^7&"5i1-yt ( bonded) SmCo 5 

ffinOR E - T M - B AJS«I1 % ^SJctc38 

h<^7ci6^^ SmCo 6 fl4 S X 0 «> 5^ @ B*J 

% <o t* ^> o 

jg g 2 3 

S?2 7St*, Ndx^ff^.y B y ) x ^- ^ -\ O 

(54) 









m <o 


^ ffi a *c m t * 




V > — L. T+- /C. "T* — *- 






-h *• ra 13 m ?: if fl 


(o & m 




o 


A. <T> "T* *■» ?\ 45fl 4 W 
^ V J oD O o Vu >L »3. 


ft 5 0 


0 °K ( 2 3 7 C 


\ 

1 


J* n l< ± 1 - If — 




% T * fift 5 fri l 


c 


n r i/) k a» * i* a 




& (O ;T? V * h 


"TT 
I 


*'-' /tj JZIS rc 15C rn J *0 C 
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7 m k & \- -t m 






4 OJS 


^ * 5fc #1 o * * 
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A A 


A - & 


<0 /& * fcf > 


✓ 


-5 -H -6* <n fit ^fc- & 

G * u 7C. W St UJ EA. ill 


W 3& -5 






*» *S fm 1 ^- IS A w fc 




* #) * * 3. 




II — 9^ fft* <T> 1- ,0. -7^ 
M IS. BE. _L tt 7C /y* 


f to 


"C £> * o ?tv ^ 5^ 




«i 7JD U 5 £ c Ih) 








- ! J ~ St OfST^ 


<o m fa 


A"^ ^ it ^ o BP 




. O 5g O ^ f * 




- £ m. * _b # -3 






to k: (£ 


fl& ± 35 7C 31 « l£ 




— 1& 




HP 




R E - 


t m & s§ *ra 
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t' - > a L> V a = 15m/aCO^BS^^^^r-r 
5*Rfilt-,t/&l,AU6, ^1 7 kOeO 

«<0^^*-^StL,7^o f ^ 2 800^41 L 
*5 U * V a = 1 5 m/ i<D|]i) . CtlitKi j 
UOgTf i fctt Kfr^tV 8 = 30 t* ,^ ft £ 
*t7fc'£-&J: 0 %tx?> 1>\K ?J5v.^5&^j-Cfe^>o 
V 8 =15m/8 T-^^^tr-V^^KTt^^ 
%^8 5 0 °K Ifci: t6> 

HlgH 2 5 

Nd ai4 (F< a>s B aos ) a8l O^^fe 2 5 9 <0 
£k*^&frb* V 8 = 3 0 m/ a 

6 7 0£^nv>-h;ux-fcy. i^tfcbE^H: 

^^2 0. 6 8 kPal 3. 0 p b I )7 A ^ > f O 

?to ckk:xo^«Ww:^< ?g ® a ^ 4? ^ % 



^69^360-9852(15) 

2 4 

t:Nd ai8 (F« a95 B 0 , 05 ) a85 Ott^cftj* 

■3K7t , J*>**&$£JB-e;ib'>. ^o^sftfln^ 
L . v s = 3 o m/s <odfii^) (tJ: 0 tT< -5 n ^ 

* V % ft fi 5 0 °K ICi"l»tftl 5^IKItt& 
■i U it h. C Z> * QiTmftl 0. 5 kOe 

(56) 

>aU7^^B«o^^O(^?ifttiS.t/^®m^^: 
^^t56fe75:"S l ^E07/Lzf>§lt^K: 

i-V^-C/f — ^V - I iL 7 - ( Perkin-Elmer) 

(DSC-li)^^»^:^ttrc^\.--CT : T^7feo C 
o^SSt^*iU»^faK:U. 160 °K 

o ^«o/^^^<kfia^4 i rc*i-\.^*t:(ia<kb7t^w: 

» ">3 ft -h "C fc btLTto 

2 9 ll£^om2giEl&fe5ftrih 

LtV^ fl 0 t* ^ iT- 9 S 0 °K * 

X'VCmiftmfel 6 0 °K /9t t? _t #v • ^ K . ^ 



(57) 
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(58) 



*i it s« n <o m & m & * ^ -t o i oxu* 

^SJ^^^ffi^r 1 6 0 °k/ ^ t U "C S* % 

9 5 0 °K Otf - ^ ®SK 5 , 1 0 & 3 0 

<o b$ c ± u# 

^ fl§ fffl 2 6 

Nd a , , ffi ft9 » B ao ,) aai & V a = 2 7. 5 

(59) 

ffi ff!) 2 7 

SS3 1 Nd aH (^ a95 B MS } a8e ^^O 
my 8 K T it *S & £ i-L <£• & <0 * JL 

1000, 975&t/950 °Ker>fi;*:i&^ 

. k l 6 o °k/^ <om&&Wftmm&&tit-t'7r; 

« l 9 m / 8 0/t>f - iiSSEt-lS5,t^ 
5 *ifc^^KOV>t« 1 4.1 * # tf O X JL Jl 
•Kr V K O i * ;u ^ - « k: m & L 7fc o ft 

2 0. 5 m / s X 9 \^tfv^r-;U^j£-T:ig 
IS & ■£ *x ^ & I* &, ^ * -f - JV & i: * *C 

= 3 Om/Btt^^tH, &^3*L7fc-4*<D 
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& 3 0 m / s (O^^*^ - /L/£ffif SSl!7 
fcT n > <$T L K^%4 0 & 1 6 0 °K/ 

<o *n m * i5 ^ *o «i & m «e -c is jfe & * at * k 

i LJto V s =27. 5ro/a ffe^ 
LTt^^li V 8 = 3 0.0 m/ n O & Jt 9 % X 0 

U-CtX9fii*i6 0 °k/# a ffi #1 jfi JK -C ft 
^ L *t IS* *4 n 4 o °k/$> Otfi.^l^t'^« 
■4 L tf: * O X o t x 9fti*a*2jfeR2fttt(&£i 

& & aa g£ t? o $s n$ ng a* 2 0 — 2 0 0 
y > - * <o 3 L\.^.o$g^o ^ u x * 5 

X$*C,&:fo:h.*o 
£ •£ L ( over annealing ) li, % h < i$k ffl 

* J: 0 \^*fc^*:JI2 ^ © £. JEL *? ti 

* o *lES«x*L7fcffc*-i L < m A. m 2 9 (3 ^ 
KB > 4 i'»c X 0 t> >fc £ *tmm<0&fo*kf8. 

f 60) 

1 000, 9 7 5 & 9 5 0 °K © & i?& & 
rc^tt*^jK*c&K2}fo-r;5xi&}iJz<Qv 8 k: 

1 6 0 °K/fr<otm& Rifrbmrnffimm. *c 
& <oMm% m m,-? z> c t & -e t z> t & m b 

tiJ M 5 * o © «n & & t? 0 , b < 

^^c^,-v^t:^ift2 0m/ 8 j: 0 t*n^^ 

U * > IX % ^ frc tf ^ ^> 2)» , bjj v> It ^ ij 
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